Introduction
The discovery that neurons are born throughout life in restricted brain areas of mammals, including humans, adds to the challenge of understanding adult brain function and raises questions about how embryonic and adult neurogenesis compare [1] . In both the embryo and adult brain, neurogenesis is the complex process of the division of neural stem cells (NSCs) and progenitor cells into daughter cells that migrate and give rise to new neurons. During embryonic development, cells are generated in massive waves by neuroepithelial and radial glial NSCs [2, 3] . Subsequently, newborn cells migrate through developing tissue in an orchestrated fashion to reach their final destination in the brain. In the adult brain, neurogenesis is a rare event and starts in either the subventricular zone (SVZ) of the lateral ventricle or the subgranular zone (SGZ) of the adult hippocampal dentate gyrus [1, 4] .
There are fundamental differences between neurogenesis in the embryonic brain and in the adult brain. In the embryo, the niche or cellular environment of NSCs (and their immediate progeny) is remarkably specialized to support proliferation, differentiation and eventually migration. In striking contrast, adult hippocampal SGZ neurogenesis, our focus for the context of adult neurogenesis in this review, takes place in an environment that not only has to support neurogenesis, but is also required for proper functioning of a fully mature network of preexisting neurons [1] . In addition, adult hippocampal NSCs and their progeny at various stages of maturation co-exist in close proximity within the dentate gyrus, in contrast to the embryonic brain, where relatively clear borders define distinct germinal zones [5] . Thus, although some mechanisms involved in NSC proliferation, differentiation, migration and neuronal maturation are shared between the embryonic and adult brain, differences in the structures in which embryonic and adult neurogenesis takes place encourage careful consideration of factors that might also play distinct regulatory roles in embryonic versus adult neurogenesis.
Here we review evidence that the cyclin-dependent kinase Cdk5 plays key roles in both embryonic and adult neurogenesis ( Figure 1a) . As a unique member of the cyclin-dependent kinase family owing to its reliance on non-cyclin cofactors p35 and p39, Cdk5 was first identified as being critical for correct migration during embryonic cortical development [6] . Moreover, a number of recent studies have further supported similar but distinct roles for Cdk5 in adult neurogenesis [7, 8] . We highlight these findings and review the potential mechanisms for Cdk5 action in the processes of embryonic and adult neurogenesis, as well as the technical challenges associated with selective manipulation of gene activity in newborn cells of the adult brain.
Role for Cdk5 in cell cycle regulation Initial characterization suggested that Cdk5 has no role in the cell cycle because, unlike traditional members of the cyclin family, ectopic expression of Cdk5 does not promote cell cycle progression in yeast or in mammalian cells [9] . This finding was in agreement with the observation that Cdk5 expression and activity occur almost exclusively in postmitotic neurons in the embryo [10] and in postmitotic neurons in neurogenic regions of the adult brain [8] . Thus, although Cdk5 can regulate several cell cycle proteins [11] [12] [13] -most notably, phosphorylating retinoblastoma protein, a critical step in cell cycle exit [13, 14] -the lack of Cdk5 activity in dividing cells in the central nervous system suggests that it does not have a classical role in cell cycle regulation, which is obviously a critical step in embyronic and adult neurogenesis.
However, accumulating evidence indicates that Cdk5 activity in postmitotic neurons is involved in suppressing 
